CN1 177212 

i 



Page 1 of 5 



Original document 

Method of fabricating flash memory device 



CNl 177212 
1998-03-25 

MIN-KUCK CHO (KR); JONG-OH KIM (KR) 
HYUNDAI ELECTRONICS IND (KR) 



Patent number: 
Publication date: 
Inventor: 
Applicant: 
Classification: 

- international: H01L27/108 

- european: 

Application number: CN199701 1 1869 19970627 
Priority number(s): KR19960024393 19960627 

View INPADOC patent family 



Also published as: 

IS US5888869 (A1 

13 JP 10093 05 5 (A) 

13 GB2314678 (A) 

0 DE19727397(A 



Report a data error he 



Abstract not available for CNl 177212 

Abstract of corresponding document: US5888869 

The present invention discloses a method of 
fabricating a flash memory device. In the present 
invention, since the dielectric film formed in the 
memory cell region is only exposed to the cleaning 
solution which is used in cleaning process 
preformed after removing the dielectric film formed 
in the low voltage transistor region, the number of 
damages applied to the dielectric film can be 
minimized, therefore, a good dielectric film can be 
obtained. 
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BACKGROUND OF THE INVENTION 
1. Field of the Invention 

The present invention relates to a method of fabricating a flash memory device, and more particularly to 
method of fabricating a flash memory device which can minimize damage of a dielectric film in the 
process of forming a high voltage transistor and a low voltage transistor having gate electrode consisted 
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a polysilicon layer and a silicide layer. 
2. Brief Description of the Prior Art 

Generally, in a memory device, a gate electrode must have a two-layer structure of a polysilicon layer ai 
a silicide layer for realizing a high programming and an erasure operations, and also a low voltage 
transistor having a gate oxide film with a thickness of 30 to 150 ANG. and a high voltage transistor ha\ 
a gate oxide film with a thickness of 150 to 300 ANG. are formed in the flash EEPROM cell 

Then, a method of fabricating a conventional flash memory device comprising a high voltage and low 
voltage transistors which have gate electrode consisted of a polysilicon layer/a silicide layer, respectivel 
will be explained below in detail by reference to the accompanying drawings. 

FIGS. 1 A through 1L are sectional views for illustrating step by step a method of fabricating a 
conventional flash memory device. 

An oxide film 3 is formed on a silicon substrate 1 which is divided into a memory cell region A, a high 
voltage transistor region B and a low voltage transistor region C by field oxide films 2 (FIG. 1 A). 

The oxide film 3 in a memory cell region A is removed so that the silicon substrate 1 in the memory eel 
region A is exposed (FIG. IB). A tunnel oxide film 4 is formed in the memory cell region A, a first 
polysilicon layer 5 is then formed on the entire structure including the field oxide films 2 (FIG. 1C). The 
the first polysilicon layer 5 formed on the high voltage and the low voltage transistors regions B and C i 
removed, therefore, the first polysilicon layer 5 on the tunnel oxide film 4 is remained (FIG. ID). 

A dielectric film 6 having ONO structure of a lower oxide film 6A, a nitride film 6B and a upper oxide 
film 6C is formed on the entire structure including the field oxide layers 2 (FIG. IE). And then, the 
dielectric film 6 formed in the high voltage and the low voltage transistor regions B and C is selectively 
removed, and the first cleaning process is performed (FIG. IF). Then, ions are injected in the high volta: 
and the low voltage transistors B and C and the second cleaning process is performed. The oxide film 3 
formed in the high voltage and the low voltage transistors B and C is removed by use of HF (FIG. 1G). 
this time, as can be seen from FIG. 1G, the upper oxide film 6C of the dielectric layer 6 formed in the 
memory cell region A is also removed in the process of removing the oxide film 3 by use of HF. 

An then, a middle oxide film 6D is formed on the entire structure except for the field oxide films 2 (FIG 
1H), the middle oxide film 6D formed in the memory cell region A and the ow voltage transistor region 
is removed and the third cleaning process is performed (FIG. II). During the third cleaning process, the 
nitride film 6B of the dielectric film 6 formed in the memory cell region A is damaged. 

Then, a gate oxide film 7 is formed in the low voltage transistor region C. At this time, an upper oxide f: 
6C is formed again on the nitride film 6B, therefore, the dielectric film 6 having an ONO structure is 
formed in the memory cell region A. 

A second polysilicon layer 8 and a silicide layer 9 are sequentially formed on the entire structure includi 
the field oxide film 2 (FIG. IK), the second polysilicon layer 8 and the silicide layer 9 are patterned so § 
electrodes 10B and 10C are formed in the high voltage and the low voltage transistors B and C (FIG. 1L 
A gate electrode 10A is formed in the active region of the memory cell region A by patterning process. 

As described above, in the process of forming the gate electrodes 10A, 10B and 10C in the memory cell 
region A, the high voltage transistor region B and the low voltage transistor region C, respectively, the 
dielectric film 6 formed in the memory cell region A is damaged by cleaning solutions which is used foi 
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the cleaning processes. Therefore, the characteristic of the device is degraded. 
SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to provide a method of fabricating a flash memory 
device which can form an uniform dielectric film without damage in the process of forming a gate 
electrode. 

In order to achieve to above object, the present invention comprises steps of forming an oxide film on a 
silicon substrate divided into a memory cell region, a high voltage transistor region and a low voltage 
transistor region by field oxide films; removing the oxide film formed in the memory cell region and 
forming a tunnel oxide film on the exposed silicon substrate; forming a first polysilicon layer on the ent: 
structure including the field oxide films and removing some of the first polysilicon layer to remain the f 
polysilicon layer in active regions of the memory cell region and the high voltage transistor region; 
forming a dielectric film having an ONO structure on the entire structure including the field oxide films 
removing the dielectric film formed in the low voltage transistor region and performing a cleaning proc< 
forming a gate oxide film in the low voltage transistor region and forming a second polysilicon layer on 
the entire structure; removing the second polysilicon layer and the dielectric film formed in the high 
voltage transistor region and performing a cleaning process; sequentially forming a third polysilicon lay 
and a silicide layer on the entire structure; forming gate electrodes in the memory cell region, the high 
voltage transistor region and the low voltage transistor region by patterning process, respectively. The tl 
polysilicon layer may not be formed if a thickness of the first and second polysilicon layers and is enouj 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and advantages of the present invention will be understood by reading the detailed 
explanation of the embodiment with reference to the accompanying drawings in which: 

FIGS. 1A through 1M are sectional views of device for illustrating a conventional method of fabricating 
flash memory device. 

FIGS. 2 A through 2K are sectional views of device for illustrating a method of fabricating a flash memc 
device in accordance with the present invention. 

DESCRIPTION OF THE INVENTION 

The present invention will be described below in detail by reference to the accompanying drawings. 

FIGS. 2A through 2K are sectional views of device for illustrating a method of fabricating a flash memc 
device in accordance with the present invention. 

An oxide film 13 is formed on a silicon substrate 1 1 which is divided into a memory cell region A, a hig 
voltage transistor region B and a low voltage transistor region C by field oxide films 12 (FIG. 2A). The 
oxide film 13 formed in the memory cell region A is removed so that the silicon substrate 1 1 is exposed 
and a tunnel oxide film 14 is formed on the exposed silicon substrate 1 1 (FIG. 2B). Then a first polysilic 
layer 15 is formed on the entire structure including the field oxide films 12 (FIG. 2C), and some of the f 
polysilicon layer 15 is removed to remain the first polysilicon layer 15 in the active regions of the memc 
cell region A and the high voltage transistor region B (FIG. 2D). 

A dielectric film 16 having ONO structure of a lower oxide film 16 A, a nitride film 16B and an upper 
oxide film 16C is formed on the entire structure including the field oxide films 12 (FIG. 2E). Thereinaft 
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the dielectric film 16 formed in the low voltage transistor region C is removed, and then a cleaning proc 
is performed (FIG. 2F). At this time, the upper oxide film 16C of the dielectric film 16 formed in the 
memory cell region A is damaged by a cleaning solution. 

A gate oxide film 17 is formed in the low voltage transistor region C, and a second poly silicon layer 18 
formed on the entire structure (FIG. 2G). Then, the second polysilicon layer 18 and the dielectric film It 
which are formed in the high voltage transistor region B are sequentially removed, and then a cleaning 
process is performed (FIG. 2H). 

A third polysilicon layer 21 and a silicide layer 19 is formed sequentially on the entire structure (FIG. 2) 
A gate electrode 20B consisted of the oxide film 13, the first polysilicon layer 15 the third polysilicon la 
21 and the silicide layer 19 is formed in the high voltage transistor region B, and a gate electrode 20C 
consisted of the gate oxide film 17, the second polysilicon layer 18, the third polysilicon layer 21 and th 
silicide layer 19 is formed in the low voltage transistor region C, respectively, by the patterning process. 
Also, a gate electrode 20A which is consisted of the tunnel oxide film 14, the first polysilicon layer 15, i 
dielectric film 16, the second and third polysilicon layers 18 and 21 and the silicide layer 19 in stacked i 
formed in the memory cell region A (FIG. 2K) through the patterning process. 

As mentioned above, during process for forming gate electrodes 20A, 20B and 20C according to the 
present invention, since the dielectric film 16 formed in the memory cell region A, especially the upper 
oxide film 16C, is only exposed to the cleaning solution which is used in cleaning process preformed afi 
removing the dielectric film formed in the low voltage transistor region C, the number of damages appli 
to the dielectric film 16 can be minimized, therefore, a good dielectric film can be obtained. 

In the above description, although the third polysilicon layer 21 is formed on the second polysilicon lay< 
18 (at the gate electrodes 20A and 20C) or the first polysilicon layer 15 (at the gate electrode 20B), the 
third polysilicon layer 21 may not be formed if a thickness of the first and second polysilicon layers 15 < 
1 8 is enough. 

The foregoing description, although described in its preferred embodiments with a certain degree of 
particularity, is only illustrative of the principle of the present invention. It is to be understood that the 
present invention is not to be limited to the preferred embodiments disclosed and illustrated herein. 
Accordingly, all expedient variations that may be made within the scope and spirit of the present inventi 
are to be encompassed as further embodiments of the present invention. 

Data supplied from the esp@cenet database - Worldwide 
Claims of corresponding document: US5888869 



What is claimed is: 

1. A method of fabricating a flash memory device, comprising the sequential steps of: 

forming an oxide film on a silicon substrate divided into a memory cell region, a high voltage transistor 

region and a low voltage transistor region by field oxide films; 

removing the oxide film formed in the memory cell region and forming a tunnel oxide film on the expo* 
silicon substrate; 

forming a first polysilicon layer on the entire structure including the field oxide films and removing son 
of the first polysilicon layer to leave the first polysilicon layer in active regions of the memory cell regie 
and the high voltage transistor region; 
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forming a dielectric film having an ONO structure on the entire structure including the field oxide films 
removing the dielectric film formed in the low voltage transistor region and performing a cleaning procc 

forming a gate oxide film in the low voltage transistor region and forming a second polysilicon layer on 
the entire structure; 

removing the second polysilicon layer and the dielectric film formed in the high voltage transistor regio] 
and performing a cleaning process; 

sequentially forming a third polysilicon layer and a silicide layer on the entire structure; 

forming gate electrodes in the memory cell region, the high voltage transistor region and the low voltag( 

transistor region by patterning process, respectively. 

2. A method of fabricating a flash memory device, comprising the sequential steps of: 

forming an oxide film on a silicon substrate divided into a memory cell region, a high voltage transistor 

region and a low voltage transistor region by field oxide films; 

removing the oxide film formed in the memory cell region and forming a tunnel oxide film on the expos 
silicon substrate; 

forming a first polysilicon layer on the entire structure including the field oxide films and removing son 
of the first polysilicon layer to leave the first polysilicon layer in active regions of the memory cell regie 
and the high voltage transistor region; 

forming a dielectric film having an ONO structure on the entire structure including the field oxide films 
removing the dielectric film formed in the low voltage transistor region and performing a cleaning proa 

forming a gate oxide film in the low voltage transistor region and forming a second polysilicon layer on 
the entire structure; 

removing the second polysilicon layer and the dielectric film formed in the high voltage transistor regio) 

and performing a cleaning process; 

forming a third polysilicon layer on the entire structure; 

forming gate electrodes in the memory cell region, the high voltage transistor region and the low voltagt 
transistor region by patterning process, respectively. 
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